ZIF CONNECTOR HAVING A CONTACT OF UNIQUE SHAPE 



This invention claims priority to prior Japanese patent applications 
JP 2002-205114 and 2002-336287, the disclosures of which are incorporated 
herein by reference. 

Background of the Invention- 

The present invention relates to a connector that produces a large 
contact force between contacts thereof and contacts of a connection 
counterpart with a small operation force. Such a connector may generally be 
called a low insertion force connector or a zero insertion force connector which 
are collectively called a ZIF connector throughout the specification and the 
claims. 

Fig. 12 shows a conventional ZIF connector, which corresponds to one 
described in JP-A-H05-343146. In Fig. 12, a housing 51 is formed with a 
plurality of holes 52 arranged in line at regular intervals. A contact 53 is 
received in each hole 52. Each contact 53 has a first contact member 53A and 
an elastically deformable second contact member 53B, which cooperatively 
form substantially a U-shape. Each of lead pins of a connection counterpart 
(not shown) is inserted between the corresponding first and second contact 
members 53A and 53B in a direction identified by an arrow. An actuator 54 
and a cam 55 are further received in the housing 51 . The actuator 54 has a 
plurality of projecting portions 54A corresponding to the contacts 53, 
respectively. 

When the cam 55 is rotated in a direction of an arrow, the actuator 54 
moves in a left direction in the figure. Then, each projecting portion 54A of the 



actuator 54 pushes the second contact member 53B of the corresponding 
contact 53. This causes each second contact member 53B to be elastically 
deformed so that each lead pin is sandwiched under pressure between the 
corresponding first and second contact members 53A and 53B. In this manner, 
the lead pins are connected to the contacts 53, respectively. 

In the foregoing conventional ZIF connector, however, when the 
thickness of the lead pin is small, inasmuch as the displacement of the second 
contact member 53B is small, a sufficient contact force can not be produced 
between the lead pin and the first and second contact members 53A and 53B. 
Particularly, when the connector has a multi-contact structure with a small 
operation force, a sufficient displacement of the second contact member 53B 
can not be achieved to result in a small contact force, so that a reliable contact 
can not be ensured between the lead pin and the first and second contact 
members 53Aand 53B. 

Further, inasmuch as there is provided no lock mechanism for locking 
the movement of the cam 55, when a load such as vibration or impact is applied 
to the ZIF connector from the exterior after the connection counterpart is 
connected thereto, it may be possible that the cam 55 rotates in a reverse 
direction to release the fitted state between the contacts 53 and the lead pins so 
that the lead pins are disengaged from the contacts 53. 

There have been proposed other ZIF connectors as described in, for 
example, JP-A-H08-203622 and JP-A-2002-43006, wherein, however, the 
foregoing problems are still outstanding. 

Su mm a ry of the I nven tion; 

It is therefore an object of the present invention to provide a ZIF 
connector that can produce a large contact force between contacts thereof and 
contacts of a connection counterpart with a small operation force irrespective of 
whether each contact of the connection counterpart is thin or thick. 



It is another object of the present invention to provide a ZIF connector 
with a lock mechanism that can stably maintain a fitted state between contacts 
thereof and contacts of a connection counterpart during connection 
therebetween even when a load such as vibration or impact is applied thereto 
from the exterior. 

Other objects of the present invention will become clear as the 
description proceeds. 

According to one aspect of the present invention, there is provided a 
ZIF connector comprising an insulator, a contact held by the insulator, and an 
actuator slidably held by the insulator, the contact comprising a stationary 
portion fixed to the insulator, a first portion having a first contact point and being 
continuous with the stationary portion, a substantially U-shaped portion 
continuous with the first portion, a second portion having a second contact point 
and being continuous with the substantially U-shaped portion, and a movable 
portion continuous with the second portion and engaging with the actuator. 
The first and the second contact points confront each other with a gap left 
therebetween. The actuator slides to displace the movable portion so that the 
first and the second contact points sandwich therebetween a connection 
counterpart that is inserted in the gap. 

According to another aspect of the present invention, there is provided 
a ZIF connector comprising an insulator holding a plurality of first contacts, an 
actuator slidably holding by the insulator, and a cam mechanism having a cam 
portion. In the ZIF connector, when the cam portion is operated to slide the 
actuator, the actuator displaces movable portions of the first contacts so that the 
first contacts and a plurality of second contacts of a connection counterpart are 
brought into a fitted state where the first contacts are connected to the second 
contacts, respectively. The ZIF connector further comprises a cam lock 
mechanism for retaining the fitted state. 
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Brief Description of the Drawing: 

Figs. 1 A to 1 D show a socket connector according to a first preferred 
embodiment of the present invention, wherein Fig. 1A is a front view, Fig. 1B is 
a plan view, Fig. 1C is a rear view, and Fig. 1 D is a side view; 

Figs. 2Ato 2C show a pin connector as a connection counterpart of the 
socket connector, wherein Fig. 2A is a front view, Fig. 2B is a plan view, and Fig. 
2C is a side view; 

Figs. 3A to 3D show a socket contact of the socket connector, wherein 
Fig. 3A is a front view, Fig. 3B is a side view, Fig. 3C is a rear view, and Fig. 3D 
is a bottom view; 

Figs. 4A and 4B are enlarged sectional views of the socket connector, 
wherein Fig. 4A shows the state before the pin connector is connected to the 
socket connector, while Fig. 4B shows the state after the pin connector is 
connected to the socket connector; 

Fig. 5Ais an enlarged sectional view taken along line B-B in Fig. 1A, 
and Fig. 5B is an enlarged sectional view taken along line A-A in Fig. 1A, 

Figs. 6Aand 6B are sectional views each taken along line C-C in Fig. 
1D, wherein Fig. 6A shows the state before the pin connector is connected to 
the socket connector, while Fig. 6B shows the state after the pin connector is 
connected to the socket connector; 

Figs. 7A and 7B are sectional views showing a socket connector 
according to a second preferred embodiment of the present invention, wherein 
Fig. 7A shows the state before the pin connector is connected to the socket 
connector, while Fig. 7B shows the state after the pin connector is connected to 
the socket connector; 

Figs. 8A to 8D show a socket connector according to a third preferred 
embodiment of the present invention, wherein Fig. 8A is a front view, Fig. 8B is 
a plan view, Fig. 8C is a rear view, and Fig. 8D is a side view; 



Figs. 9A and 9B are sectional views each taken along line C-C in Fig. 
8B, wherein Fig. 9A shows the state before the pin connector is connected to 
the socket connector, while Fig. 9B shows the state after the pin connector is 
connected to the socket connector; 

Figs. 10A to 10D are enlarged rear views showing the main part of Fig. 
8C, wherein Fig. 10A shows an open state of a cam lock mechanism provided 
in the socket connector shown in Figs. 8Ato 8D, Fig. 10B shows an 
intermediate state thereof from the open state to a lock state, Fig. 10C shows 
the lock state thereof, and Fig. 10D shows a state thereof upon releasing the 
lock state; 

Figs. 11Aand 11B are diagrams for explaining an internal structure of 
the cam lock mechanism, wherein Fig. 11 A is a sectional view taken along line 
A-A in Fig. 10C, and Fig. 11 B is a sectional view taken along line B-B in Fig. 
10C; and 

Fig. 12 is a sectional view of a conventional ZIF connector. 
Description of the Preferred Embodiments: 

Now, preferred embodiments of the present invention will be described 
hereinbelow with reference to the drawings. 

A ZIF connector according to the first embodiment of the present 
invention will be described with reference to Figs. 1Ato 6B. 

Figs. 1Ato 1D show a socket connector 1, wherein Fig. 1A is a front 
view, Fig. 1B is a plan view, Fig. 1C is a rear view, and Fig. 1D is a side view. 
The socket connector 1 comprises a front insulator 2, a base insulator 3 
confronting the front insulator 2, a lot of socket contacts 4 retained or held by 
the front insulator 2, an actuator 5 received between the front insulator 2 and 
the base insulator 3, two fixing screws 6 for fixing the front insulator 2 and the 
base insulator 3 together, and a driving screw 7 (see Fig. 6B) for driving the 
actuator 5. 
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The actuator 5, when moved, accomplishes engagement and 
disengagement between the socket contacts 4 and pin contacts 13 of a pin 
connector 11 (see Figs. 2Ato 2C) as a connection counterpart. 

On a side of the base insulator 3 corresponding to the back side of the 
socket connector 1 , a lot of terminal holes 3A are provided for allowing terminals 
4F of the socket contacts 4 to project therethrough, and two windows 3B are 
also provided for showing a moving state of the actuator 5. 

On a side of the front insulator 2 corresponding to the front side of the 
socket connector 1 , two fixing screw holes 2A are provided for receiving therein 
the fixing screws 6 that are screwed from the side of the base insulator 3, a lot 
of contact insertion openings 2B are provided for inserting the pin contacts 13 
therethrough, and two mounting holes 2D are further provided for mounting the 
socket connector 1 onto an electronic device or the like. On a lateral side of 
the front insulator 2, a driving screw hole 2C is provided for receiving 
therethrough the driving screw 7. 

Figs. 5Aand 5B are diagrams showing a relationship among the front 
insulator 2, the base insulator 3, the socket contacts 4, the actuator 5, the fixing 
screw 6, and the pin connector 11. Specifically, Figs. 5A and 5B are sectional 
views taken along line B-B and line A-A in Fig. 1A, respectively, wherein the pin 
connector 11 is connected to the socket connector 1 . As appreciated, the pin 
connector 11 is not shown in section in the figures. 

Figs. 2A to 2C show the pin connector 11 as a connection counterpart of 
the socket connector 1 , wherein Fig. 2A is a front view, Fig. 2B is a plan view, 
and Fig. 2C is a side view. The pin connector 11 comprises a housing 12, and 
the pin contacts 13 retained or held by the housing 12. Each pin contact 13 
comprises a terminal 13A projecting from one side of the housing 12 for 
connection to a printed board, and a pin 13B in the form of a thin plate 
projecting from the other side of the housing 12 for connection to the 
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corresponding socket contact 4. The thickness of the pin 13B is set to t. 

Figs. 3A to 3D show the socket contact 4 of the socket connector 1 , 
wherein Fig. 3A is a front view, Fig. 3B is a side view, Fig. 3C is a rear view, and 
Fig. 3D is a bottom view. In Fig. 3D, the socket contact 4 comprises a 
stationary portion 4A, a first or substantially < -shaped portion 4B continuous 
with the stationary portion 4A, a substantially U-shaped portion 4C continuous 
with the first portion 4B, a second or substantially < -shaped portion 4D 
continuous with the substantially U-shaped portion 4C, and a movable portion 
4E continuous with the second portion 4D. Apexes of the first and second 
portions 4B and 4D serve as contact points 4B1 and 4D1 , respectively. Further, 
guides 4B2 and 4D2 are symmetrically formed so as to extend outward from the 
contact points 4B1 and 4D1 , respectively. The guides 4B2 and 4D2 serve to 
guide the pin 13B of the corresponding pin contact 13 so as to be introduced 
into a gap defined between the contact points 4B1 and 4D1 with zero insertion 
force without buckling of the pin 13B which would be otherwise caused due to 
interference with the socket contact 4. The gap has a width w that is set to be 
greater than the thickness t of the pin 1 3B. In order to make the gap become 
small, the first and second portions 4B and 4D are preformed or to have 
intermediate portions, respectively, which are bent to approach each other. As 
a result, a substantially < -shape is formed in each of the intermediate portions 
of the first and second portions 4B and 4D. 

Fig. 4A shows the state where the pin connector 11 is not connected to 
the socket connector 1 , i.e. where the pin 13B of each pin contact 13 is not 
inserted in the gap of the corresponding socket contact 4, and the actuator 5 is 
in an initial position. On the other hand, Fig. 4B shows the state where the pin 
connector 11 is connected to the socket connector 1, i.e. where the actuator 5 is 
driven to slide rightward in the figure after the pin 13B is inserted in the gap of 
the socket contact 4 so that the pin 13B is firmly fitted in the gap, i.e. 
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sandwiched under pressure between the contact points 4B1 and 4D1 of the 
socket contact 4. In Fig. 4A, most of the socket contact 4 is received in a 
contact groove 2F of the front insulator 2, and a free end and a lateral side of 
the stationary portion 4A are in contact with a stopper 2G and a wall 2H of the 
front insulator 2, respectively. On the other hand, the movable portion 4E of 
the socket contact 4 is received in a movable portion groove 5A of the actuator 
5. Further, the guides 4B2 and 4D2 of the socket contact 4 are received in 
guide grooves 21 of the front insulator 2. 

When the actuator 5 in the initial position shown in Fig. 4A is driven to 
slide rightward to a position shown in Fig. 4B after the pin 13B of the pin contact 
13 is inserted between the contact points 4B1 and 4D1 of the socket contact 4, 
the movable portion 4E of the socket contact 4 receives a force Fi from a cam 
portion 5A1 of the actuator 5 defined between a wall surface of the movable 
portion groove 5A extending in a direction perpendicular to a moving direction of 
the actuator 5 and an inclined wall surface of the movable portion groove 5A, so 
as to be displaced along the movable portion groove 5A. Accordingly, the 
socket contact 4 is elastically deformed so that the lateral side of the stationary 
portion 4A receives a force F2 from the wall 2H, and the contact points 4B1 and 
4D1 sandwich under pressure both surfaces of the pin 13B therebetween, 
thereby to receive forces F3 and F4 from both surfaces of the pin 13B, 
respectively. 

Referring to Figs. 6Aand 6B, description will be given about driving of 
the actuator 5. Fig. 6A is a sectional view taken along line C-C in Fig. 1D. 
The actuator 5 is received in an actuator groove 2E provided in the front 
insulator 2. After inserting the pins 13B of the pin contacts 13 of the pin 
connector 11 into the gaps formed between the contact points 4B1 and 4D1 of 
the socket contacts 4 of the socket connector 1 , respectively, the driving screw 
7 is inserted into the driving screw hole 2C. Then, when the driving screw 7 is 
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rotated, the actuator 5 is moved to slide leftward in the figure. In this event, the 
cam portions 5A1 of the actuator 5 push the movable portions 4E of the socket 
contacts 4, respectively. Accordingly, the socket contacts 4 and the pins 13B of 
the pin contacts 13 are brought into the state shown in Fig. 6B, i.e. the state 
shown in Fig. 4B. 

Now, the second embodiment of the present invention will be described 
with reference to Figs. 7A and 7B. With respect to the second embodiment, 
description will be given only about those points that differ from the first 
embodiment while description of those points that are the same as or like the 
first embodiment will be omitted. 

An actuator 22 of a socket connector 21 is provided with a cam hole 
22A having substantially a rectangular shape in section, and a fan-shaped cam 
23 is disposed in the cam hole 22A. The cam 23 is fixed on a shaft 24, and a 
lever 25 is also fixed on the shaft 24. 

In Fig. 7A, when the lever 25 is rotated in a direction of an arrow with 
the shaft 24 as the center of rotation, the cam 23 rotates clockwise. In this 
event, the circumference of the cam 23 pushes a left side wall 22A1 of the cam 
hole 22A leftward in the figure, so that the socket contacts 4 and the pins 13B of 
the pin contacts 13 are brought into the state shown in Fig. 7B, i.e. like the state 
shown in Fig. 6B. 

On the other hand, when releasing the engagement between the socket 
contacts 4 and the pins 13B of the pin contacts 13, the lever 25 is rotated 
counterclockwise with the shaft 24 as the center of rotation in Fig. 7B. Then, 
the circumference of the cam 23 pushes a right side wall 22A2 of the cam hole 
22A rightward in the figure, so that the actuator 22 moves to the position shown 
in Fig. 7A thereby to release the engagement between the socket contacts 4 
and the pins 13B of the pin contacts 13. 
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As described above, according to the foregoing first and second 
embodiments, each socket contact 4 is configured that the first and second 
portions 4B and 4D which are continuous with the opposite ends of the 
substantially U-shaped portion 4C are provided with the contact points 4B1 and 
4D1, respectively, and the movable portion 4E extends continuously from the 
second portion 4D to engage with the cam portion of the actuator while the 
stationary portion 4A is provided so as to be continuous with the first portion 4B. 
Accordingly, even if an operation force is as small as that in the conventional 
multi-contact ZIF connector, a sufficient displacement is ensured between the 
contact points 4B1 and 4D1 to achieve an increased contact force, so that a 
stable and reliable contact can be accomplished irrespective of whether the pin 
13B of the pin contact 13 is thin or thick. 

The ZIF connector of the foregoing first or second embodiment is 
preferably applicable to a cell voltage detecting portion of a fuel cell. In the fuel 
cell, there is such an instance where a connector is connected to pins extending 
from a plurality of cells stacked at narrow intervals, thereby to detect cell 
voltages. In this event, if the ZIF connector of the foregoing first or second 
embodiment is applied thereto, those pins aligned at narrow intervals can be 
connected easily and securely with zero insertion force and without deformation 
thereof. 

Now, the third embodiment of the present invention will be described 
with reference to Figs. 8A to 11 B. In these figures, the same or like members 
or components are assigned the same reference symbols as those in the 
foregoing first or second embodiment, thereby to only briefly refer to those 
members or components or fully omit description thereof for brevity of 
description. 

Figs. 8A to 8D show a socket connector 31 being a ZIF connector with a 
lock mechanism according to the third embodiment of the present invention, 
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wherein Fig. 8A is a front view, Fig. 8B is a plan view, Fig. 8C is a rear view, and 
Fig. 8D is a side view. Figs. 9A and 9B are sectional views each taken along 
line C-C in Fig. 8B, wherein Fig. 9A shows the state before the pin connector 11 
shown in Figs. 2A to 2C is connected to the socket connector 31 , while Fig. 9B 
shows the state after the pin connector 11 is connected to the socket connector 
31. 

The socket connector 31 comprises a front insulator 2 retaining a 
plurality of socket contacts 4, a base insulator 3 confronting the front insulator 2, 
and an actuator 22 (see Fig. 7A) slidably received between the front and base 
insulators 2 and 3. The actuator 22 has a cam hole 22Athat receives therein a 
cam portion 35B forming a cam mechanism. When the cam portion 35B of the 
cam mechanism is rotated, the actuator 22 slides as shown in Figs. 9Aand 9B 
so that cam portions 5A1 of the actuator 22 displace movable portions 4E of the 
socket contacts 4 along movable portion grooves 5A of the actuator 22, 
respectively. This displacement of each movable portion 4E causes contact 
points 4B1 and 4D1 of the socket contact 4 to sandwich therebetween under 
pressure the pin 13B of the pin contact 13 of the pin connector 11 as a 
connection counterpart. The socket connector 31 further comprises a cam 
lock mechanism 35 that is provided on the side of the base insulator 3 for 
locking a fitted state between the socket contacts 4 and the pins 13B of the pin 
contacts 13, which is accomplished by the rotational operation of the cam 
portion 35B of the cam mechanism. The rotational operation of the cam 
portion 35B can be achieved in a known manner such as providing a shaft and 
a rotary lever coupled thereto, and thus no details thereof are given here. 

As shown in Fig. 8C, the cam lock mechanism 35 comprises a cam lock 
operating portion 35Athat is formed integral with the cam portion 35B of the 
cam mechanism and arranged at a predetermined portion on the side of the 
base insulator 3 so as to be exposed to the exterior. The cam lock operating 
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portion 35A is rotated according to a change of the state including a fitted state 
between the socket contacts 4 and the pins 13B of the pin contacts 13 during 
connection between the socket connector 31 and the pin connector 11 , and a 
disengaged state therebetween. The cam lock mechanism 35 further 
comprises a plate-like retaining spring 37 disposed in a spring groove 33B 
provided on the base insulator 3 in the vicinity of the cam lock operating portion 
35A. The spring 37 has one end portion that is flexible and engages with a 
lock groove 35D formed at a peripheral portion of the cam lock operating portion 
35A depending on a rotational position of the cam lock operating portion 35A, 
and the other end fixed to the base insulator 3 by press-fitting. Accordingly, the 
basic operations of engagement and disengagement between the socket 
contacts 4 and the pin contacts 13 achieved by the rotational operation of the 
cam portion 35B of the cam mechanism rely on the operation of the cam lock 
mechanism 35. 

Figs. 10A to 10D are enlarged rear views showing the main part of Fig. 
8C, wherein Fig. 1 0A shows an open state of the cam lock mechanism 35, Fig. 
10B shows an intermediate state thereof from the open state to a lock state, Fig. 
10C shows the lock state thereof, and Fig. 10D shows a state thereof upon 
releasing the lock state. Figs. 11 A and 11 B are diagrams for explaining an 
internal structure of the cam lock mechanism 35, wherein Fig. 11 A is a sectional 
view taken along line A-A in Fig. 10C, and Fig. 11 B is a sectional view taken 
along line B-B in Fig. 10C. 

Referring to Figs. 10Ato 10D, the surface of the cam lock operating 
portion 35A is substantially circular, and a belt-like groove 35C is formed on the 
surface thereof so as to extend in substantially a diametrical direction thereof. 
The belt-like groove 35C is used for rotating the cam lock operating portion 35A. 
The lock groove 35D is formed on the surface of the cam lock operating portion 
35Aso as to extend from the belt-like groove 35C in a direction perpendicular 
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thereto. An open groove 35E is further provided on the surface of the cam lock 
operating portion 35A in a position spaced apart therefrom by a predetermined 
angle. The cam lock operating portion 35A is further provided on the surface 
thereof with an operating position indicator 40 at a predetermined portion 
thereof. On the base insulator 3 in the vicinity of the cam lock operating 
portion 35A, logo portions 39 representing LOCK (lock position) and OPEN 
(unlock position) are provided. The whole mechanism including the cam lock 
operating portion 35A and the retaining spring 37 are arranged so as not to 
project from the surface of the base insulator 3. Referring to Figs. 11 A and 11 B, 
the cam lock operating portion 35A and the cam portion 35B are rotatable with 
the center of a cam shaft 32G provided on the front insulator 2 and the center of 
a cam hole 33C provided in the base insulator 3 as a rotation axis. 

In the open state of the cam lock mechanism 35 shown in Fig. 10A (the 
disengaged state between the socket contacts 4 and the pin contacts 13), the 
operating position indicator 40 is located at a counterclockwise end of the logo 
portion 39 representing the unlock position (OPEN), wherein the free end of the 
retaining spring 37 in the spring groove 33B engages with the open groove 35E, 
so that the cam lock operating portion 35A is prevented from rotation in the 
counterclockwise direction, while is rotatable in the clockwise direction. 

In the intermediate state of the cam lock mechanism 35 shown in Fig. 
10B, the cam portion 35B is rotated in the clockwise direction, and thus the cam 
lock operating portion 35A corotates in the clockwise direction, so that the 
operating position indicator 40 is located in an intermediate position between 
the unlock position (OPEN) and the lock position (LOCK). In this intermediate 
position, the free end portion of the retaining spring 37 in the spring groove 33B 
is elastically deformed and released from the open groove 35E, so that the cam 
lock operating portion 35A is rotatable in both counterclockwise and clockwise 
directions. 
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Then, in the lock state of the cam lock mechanism 35 shown in Fig. 10C 
(the fitted state between the socket contacts 4 and the pin contacts 13) where 
the cam portion 35B is further rotated in the clockwise direction from the 
intermediate state so that the socket contacts 4 are connected to the pin 
contacts 13, the cam lock operating portion 35Acorotates in the clockwise 
direction so that the operating position indicator 40 is located at an end of the 
logo portion 39 representing the lock position (LOCK). In this lock position, the 
free end of the retaining spring 37 in the spring groove 33B engages with the 
lock groove 35D, so that the cam lock operating portion 35A is prevented from 
rotation in the counterclockwise direction, and thus the lock function is 
automatically activated against the cam mechanism. 

In the lock releasing state of the cam lock mechanism 35 shown in Fig. 
10D where the foregoing lock state is released, the free end of the retaining 
spring 37 is pushed away from the lock groove 35D, i.e. in a direction opposite 
to a biasing direction toward a wall of the lock groove 35D, so as to release the 
engagement between the retaining spring 37 and the lock groove 35D, then in 
this state, a minus driver is engaged with the belt-like groove (minus groove) 
35C thereby to rotate the cam lock operating portion 35A in the 
counterclockwise direction, so that the cam portion 35B corotates in the 
counterclockwise direction. By rotating the cam lock operating portion 35A and 
the cam portion 35B in the counterclockwise direction, the free end of the 
retaining spring 37 in the spring groove 33B engages with the open groove 35E 
as shown in Fig. 10A, wherein the fitted state between the socket contacts 4 
and the pin contacts 13 is released by the simultaneous movement of the cam 
portion 35B. 

As described above, according to the foregoing third embodiment, the 
cam lock mechanism 5 is provided for reliably retaining the fitted state between 
the socket contacts 4 and the pin contacts 13, which is achieved by the 
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rotational operation of the cam portion 35B of the cam mechanism. Therefore, 
even if a load such as vibration or impact is applied from the exterior during 
such a fitted state, the fitted state can be stably maintained so that the reliability 
of connection between the socket connector 31 and the pin connector 11 can be 
highly enhanced. 

As appreciated, the third embodiment is essentially the same as the 
foregoing first and second embodiments other than the cam mechanism added 
with the cam lock mechanism. Accordingly, those effects achieved by the first 
and second embodiments are also attained in the third embodiment. 

In the foregoing third embodiment, the cam mechanism is of the 
rotationally operated type. However, instead of it, the slidingly operated type 
may be used to drive the actuator. Further, each socket contact 4 may have 
other shapes as long as the cam portion 5A1 of the actuator 5 can displace a 
movable portion 4E of a socket contact thereby to sandwich under pressure the 
pin contact 13 inserted in a gap of the socket contact. 



